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Abstract
This thesis examines the roles diabetes-specific distress and social support play in impacting
glycemic control trajectories in youth with type 1 diabetes. Due to the increase in responsibilities
and stressors occurring during pre-adolescence and adolescence, it is particularly important to
consider the impact of diabetes-specific distress on glycemic control trajectories during this time,
in order to determine best practices for screening and treating this population. It is also important
to consider how social support may serve as a buffer against negative diabetes outcomes. In
order to determine how diabetes-specific distress and social support impact glycemic control
trajectories in this population, scores on the Problem Areas in Diabetes Scale (PAID-5),
Multidimensional Scale of Social Support (MSPSS), and hemoglobin A1c values over three time
points were collected from 121 youth (55.4% male) between the ages of 8 and 18 years visiting a
diabetes clinic at a large academic medical center in an urban city in the Midwestern United
States. Multilevel modeling was used to test for the effects of diabetes-specific distress and
social support on glycemic control trajectories. Results found that diabetes-specific distress
significantly predicted glycemic control trajectories over time, when moderated by the
significant other subscale of the MSPSS (β = -0.799, p = 0.007). A trend toward a significant
interaction between diabetes-specific distress and the total social support score in predicting
glycemic control trajectories was also found (β = -0.572, p = 0.053). Simple slopes analyses
found that the trajectory for youth with higher levels of distress and lower levels of support (both
total and for significant others) was significantly different from zero and increasing (i.e.,
becoming poorer) over time (Total support: β = 1.42, p = 0.033; Significant other support: β =
1.93, p = 0.007). Results suggest that diabetes-specific distress and social support may be
important areas of screening and intervention for youth with type 1 diabetes.
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Diabetes-Specific Distress and Glycemic Control in Children and Adolescents with Type 1
Diabetes:
A Longitudinal Analysis of the Moderating Effect of Social Support
Insulin-dependent diabetes mellitus (more commonly known as type 1 diabetes) is the
most common chronic medical condition diagnosed in children and adolescents, and it is
estimated that over 18,000 people under the age of 20 are diagnosed with type 1 diabetes in the
United States each year (Centers for Disease Control and Prevention, 2014; Shulman &
Daneman, 2010). Due to the increasing prevalence of type 1 diabetes, it is important to
understand factors that are associated with both positive and negative diabetes control outcomes,
in order to explore ways medical professionals can increase positive and reduce negative
outcomes in as many youth as possible. Therefore, the current study aims to determine how two
factors related to diabetes care and coping, diabetes-specific distress and social support,
influence glycemic control trajectories, either positively or negatively, in youth with type 1
diabetes. The current study hypothesizes that (1) higher levels of diabetes-specific distress at
time point 1 will predict poorer glycemic control trajectories across three time points, and (2)
social support will moderate the relation between diabetes-specific distress and glycemic control
trajectories, such that youth who report experiencing greater social support (overall, from
friends, from family, and from significant others) will show better glycemic control trajectories
than youth who report experiencing less social support. It is predicted that social support will
serve as a buffer in this relationship, reducing the negative effect of diabetes-specific distress on
glycemic control trajectories. In order to test these hypotheses, youth were administered
measures of diabetes-specific distress (Problem Areas in Diabetes Scale; PAID-5) and social
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support (Multidimensional Scale of Social Support; MSPSS), and their glycemic control
(hemoglobin A1c; HbA1c) values were measured across three time points.
Type 1 diabetes is a lifelong autoimmune illness characterized by the body’s inability to
produce insulin. Consequently, individuals with type 1 diabetes must regulate blood glucose
levels artificially, through the use of multiple daily injections (MDI) of insulin or through
continuous subcutaneous insulin infusion (CSII) using an insulin pump. In order to maintain their
health, individuals with diabetes must check their blood glucose levels multiple times a day, and
monitor and regulate food intake, insulin dosages, and exercise levels.
The maintenance of diabetes, especially for youth, may seem stressful and
overwhelming; in fact, stressors have been implicated in both the onset and exacerbation of
diabetes (Lloyd, Smith, & Weinger, 2005). Additionally, failure to carefully regulate diabetes
can result in a variety of physiological and psychological complications, such as kidney disease,
retinopathy, eating disorders, anxiety, and depression (Bernstein, Stockwell, Gallagher,
Rosenthal, & Soren, 2013; Edgren & Odle, 2006). Due to the importance of successfully
managing diabetes in order to avoid complications, and due to the inherently stressful nature of
managing a chronic illness, it is important to explore the relationship between diabetes-specific
stress and glycemic control. It is also important to consider factors, such as social support from
friends, family, and significant others, which may serve to influence the impact of stress on
glycemic control in youth.
Type 1 Diabetes
Type 1 diabetes is characterized by the body’s failure to produce insulin. Insulin plays an
important role in processing glucose from foods in order to convert it to energy. Failure of the
body to appropriately process glucose results in a dangerous build-up of glucose in the blood
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stream. Consequently, an individual whose body no longer produces insulin must closely
monitor and regulate his or her blood glucose levels and food intake. In order to manage blood
glucose levels and remain healthy, individuals with type 1 diabetes must take multiple daily
insulin injections or use an insulin pump, which delivers insulin subcutaneously. In order to
appropriately adjust insulin dosages based on the caloric or carbohydrate content of foods and
one’s blood glucose levels, individuals must check their blood glucose levels multiple times a
day and they must keep track of the foods they eat. Managing type 1 diabetes requires that an
individual invest a great deal of time and attention into his or her daily diabetes management
routine in order to prevent complications due to unmanaged or poorly managed diabetes.
Due to the lifelong nature and persistent course of type 1 diabetes, constant and close
management of the disease is required in order to prevent a variety of serious complications from
occurring. Unmanaged or poorly managed diabetes can lead to many physical complications,
such as those relating to the kidneys, eyes, and liver (Edgren & Odle, 2006). Persistently high
blood glucose levels (a condition called hyperglycemia) can lead to ketoacidosis. Ketoacidosis is
a dangerous and potentially life-threatening condition in which ketones (acids) build up in the
blood (Edgren & Odle, 2006). If left untreated, ketoacidosis may lead to coma or death. In order
to avoid complications, such as those mentioned above, and maintain good control of one’s
diabetes, individuals must monitor and regulate blood glucose levels and insulin dosages, and
they must carefully attend to food intake and participation in exercise. The responsibilities of
managing diabetes are persistent and unceasing.
Type 1 diabetes not only poses risks for physical complications, but for psychosocial
complications, as well. Psychological conditions such as depression, anxiety, and eating
disorders frequently co-occur with diabetes in young people; one study found rates of these
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disorders to be as high as 11.3%, 21.3%, and 20.7%, respectively (Bernstein et al., 2013). It has
been suggested that co-occurrence of mental health disorders and type 1 diabetes in adolescents
might make the acquisition of strong diabetes management skills difficult (Bernstein et al.,
2013). It is also possible that the stressors and worries related to diabetes management might
contribute to the occurrence and exacerbation of psychological disorders. The comorbidity of
type 1 diabetes and psychological disorders tends to impact glycemic control, in that adolescents
with type 1 diabetes and a psychological disorder tend to have poorer glycemic control and
diabetes management than their counterparts without psychological disorders. One study found
that higher rates of state anxiety (anxiety occurring at the immediate time of testing) were
associated with infrequent blood glucose monitoring habits and suboptimal glycemic control
(Herzer & Hood, 2010). Depressive symptoms in youth with diabetes have been shown to related
to poor glycemic control, as well (Grey, Whittemore, & Tamborlane, 2002; Johnson, Eiser,
Young, Brierley, & Heller, 2013; Reynolds & Helgeson, 2011). Finally, many adolescent
females with diabetes will manipulate their insulin dosages in such a way as to lose weight. This
is a dangerous practice which can cause severe complications and even death. It has been found
that increased symptoms of bulimia in adolescents with diabetes is associated with poorer
glycemic control, as compared to those with fewer symptoms of bulimia (Meltzer et al., 2001).
Due to the demanding nature of managing a chronic illness, such as diabetes, and the
many possible complications related to its management, it is important to consider how
individuals adapt, both psychologically and physiologically, to living with this illness.
Adaptation to Chronic Illnesses/Diabetes
Adaptation to illness, as defined by Grey and Thurber (1991), is “the degree to which an
individual adjusts both psychosocially and physiologically to the stress of a long-term illness” (p.
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303). Adaptation to diabetes has been conceptualized as both physiological (as measured by
metabolic control) and psychosocial (as measured by quality of life) management of diabetes
(Whittemore, Jaser, Guo, & Grey, 2010). Inherent in the definition of adaptation is the idea that
an individual with a chronic illness experiences a great deal of stress in his or her daily life, and
that successful management of illness-related stressors will result in positive adaptation to one’s
illness. Stress and poor diabetes management can have serious and long-term negative
consequences for individuals with diabetes; specifically, poor diabetes management in childhood
and adolescence may relate to negative physiological outcomes later in life (Genuth et al., 2001).
Stress, related and unrelated to diabetes care, can serve to make management of diabetes more
difficult, impacting diabetes outcomes, as well (Lloyd et al., 2005).
Thus, in order to attempt to avoid negative diabetes outcomes, it is particularly important
to understand factors influencing adaptation to diabetes in children. Whittemore, Jaser, Guo, &
Grey (2010), building upon the original Grey & Thurber (1991) model of diabetes adaptation,
have identified sets of factors that serve to influence successful or unsuccessful adaptation to
diabetes in children. It is proposed that individual and family characteristics (e.g., age, duration
of diabetes, socioeconomic status, family environment), psychosocial responses (e.g., depressive
symptoms, anxiety/stress, disordered eating), and individual and family responses (e.g., coping,
self-management, family functioning, social competence) serve to influence each other and a
child’s adaptation to diabetes (Whittemore et al., 2010; see Figure 1). From the models of
adaptation developed by Grey & Thurber (1991) and Whittemore et al. (2010), one is provided a
basis from which to consider factors, such as stress and social support, which are important to
diabetes adaptation in children and adolescents.
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Figure 1. Conceptual model of childhood adaptation to type 1 diabetes. Reprinted from
“A Conceptual Model of Childhood Adaptation to Type 1 Diabetes,” by R. Whittemore,
S. Jaser, J. Guo, and M. Grey, 2010, Nursing Outlook, 58(5), p. 244.
Stress and Adaptation
It is clear from past research and writings that adaptation to life with diabetes is contextdependent and thus, necessarily, a continuous and life-long process (Grey & Thurber, 1991;
Whittemore et al., 2010). Diabetes management is a task requiring a great deal of attention and
energy; oftentimes, the demands of diabetes management increase as one’s responsibilities and
stressors, related to both diabetes and general areas of life, increase in adolescence and into
adulthood (Wolpert, Anderson, & Weissberg-Benchell, 2009). It has been recognized, through
the identification of diabetes-specific distress, that the chronic nature of diabetes and its
demanding management regimen can elicit feelings of distress in those with type 1 diabetes
(Esbitt, Tanenbaum, & Gonzalez, 2013). The experience of diabetes-specific distress serves as a
psychosocial response to living with diabetes, and as a factor relevant to diabetes adaption, as per
the adaptation model proposed by Whittemore et al. (2010).
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Diabetes-Specific Distress
Diabetes-specific distress is emotional stress related specifically to diabetes care and
management (Esbitt et al., 2013). Thus, diabetes-specific distress is a response to one’s diagnosis
of diabetes, and a key component influencing the adaptation process. Diabetes-specific distress is
conceptually distinct from general emotional distress and from major depressive disorder in that
diabetes-specific distress relates specifically to diabetes management experiences, such as
“disease management, support, emotional burden, and access to care” (Esbitt et al., 2013; Fisher,
Glasgow, Mullan, Skaff, & Polonsky, 2008, p. 1). As diabetes care and management require
constant attention and conscientiousness in areas of food, exercise, and medication, many
opportunities exist for stress related to these areas to develop. Diabetes-specific distress is
important to consider when evaluating the adaptation and functioning of individuals with
diabetes, as it may be associated with diabetes self-management and glycemic control (Esbitt et
al., 2013; Weissberg-Benchell & Antisdel-Lomaglio, 2011). It is especially important to consider
the demands placed upon pre-adolescents and adolescents with diabetes and how these might
impact diabetes care, control, and distress.
Pre-adolescence and adolescence is a time of many changes and it is filled with
competing academic, social, and emotional demands. As compared to youth without diabetes,
youth with diabetes must manage the additional medical demands required by a chronic illness,
and may experience additional stress that may impact their desire and willingness to attend to
diabetes management tasks required to maintain their health.
A recent study found that when asked to select their top three stressors from a list of
seven stressors (school, social life, diabetes, family, looks, activities/sports, other), 48.1% of
adolescents with diabetes selected “diabetes” as one of their top three stressors (Chao et al.,
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2015). Additionally, the same study found that of the seven stressors presented, adolescents
perceived “diabetes” as being the most stressful (Chao et al., 2015). Another study considered
the most-common diabetes-related concerns of youth aged 11-19 years. These included worry
about weight, worry about complications, upset due to “off-track” diabetes management, feeling
“policed” about diabetes by friends and family, and feeling that others do not understand the
difficulty of living with diabetes (Weissberg-Benchell & Antisdel-Lomaglio, 2011). Youth with
diabetes who experience stressors related to diabetes care often respond by ignoring maintenance
of their disease; oftentimes, adolescents will fail to check blood glucose levels, monitor food
intake, and administer insulin due to stressors related to the desire to fit in with peers (Davidson,
Penney, Muller, & Grey, 2004). By failing to adhere to diabetes management tasks, youth with
diabetes place themselves at an increased risk for poor glycemic control and diabetes-related
complications.
While increased diabetes-specific distress has consistently been found to be associated
with poorer glycemic control (as measured by increased HbA1c levels) in populations of adults
and mixed age samples with both type 1 and type 2 diabetes (Fisher et al., 2008; Polonsky et al.,
1995; Strandberg et al., 2015; Strandberg, Graue, Wentzel-Larsen, Peyrot, & Rokne, 2014),
results relating to children and adolescents with type 1 diabetes have been limited and mixed.
While no significant relation between diabetes-specific distress and glycemic control was found
when using a pediatric-specific measure of diabetes-specific distress in a group of youth between
the ages of 8 and 17 years (Markowitz, Volkening, Butler, & Laffel, 2015), a significant positive
correlation between diabetes-specific distress and HbA1c levels was found when using an
adolescent (i.e., “teen”)-specific measure of diabetes-specific distress in a group of youth
between the ages of 11 and 19 years (Weissberg-Benchell & Antisdel-Lomaglio, 2011).
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Similarly, there was a significant positive correlation between glycemic control and diabetesspecific distress severity in a sample of late adolescents with type 1 diabetes (Baucom et al.,
2015). Finally, it was also found that diabetes-specific distress mediated the effect of avoidant
coping styles in predicting glycemic control in a group of adolescents, such that increased
avoidant coping led to increased diabetes-specific distress, which led to deterioration in glycemic
control over time (Iturralde, Weissberg-Benchell, & Hood, 2016). When one considers the
increased stressors and demands placed on youth with diabetes, as compared to peers without
diabetes, and the association between diabetes-specific distress and glycemic control, it is clear
that it is necessary to further examine the relation between diabetes-specific distress and
glycemic control in this population.
Factors Impacting Stress and Adjustment in Youth with Type 1 Diabetes
As suggested by the adaptation to chronic illness models laid out by Grey & Thurber
(1991) and Whittemore et al. (2010), multiple factors are thought to influence youths’ adaptation
to life with type 1 diabetes. Whittemore et al. (2010) suggest that family functioning and social
competence may play a role in influencing how a child or adolescent with diabetes learns to
adapt to the diagnosis. Given the importance of family and social relationships play in the lives
of developing children and adolescents, it is possible that perception of received social support
might impact the way diabetes-specific distress influences glycemic control in youth with
diabetes.
Social support. Chronic illnesses and the constant attention they require can oftentimes
be overwhelming and at times, debilitating. Therefore, it is important for youth with diabetes to
build a strong support network, comprised of family, friends, and significant others. Previous
research has shown mixed results relating to the impact diabetes-specific and general (non-
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diabetes-specific) support plays in impacting youths’ glycemic control. It has also shown mixed
results regarding the sources of social support (i.e., family, friends, significant others/romantic
partners) that are most important. While two studies (Helgeson, Siminerio, Escobar, & Becker,
2009; Doe, 2016) have considered both general and diabetes-specific support simultaneously
(and have found that general support, rather than diabetes-specific support, impacts glycemic
control), most have failed to do so. Additionally, most studies consider either one or two sources
of social support, but not all three. Due to these variations in measurement and study design,
results in this area are inconsistent and varied.
In terms of support from family, it has been found that general parental support, but not
diabetes-specific support, serves as a source of resilience against poor metabolic control in
adolescent females with type 1 diabetes (Helgeson et al., 2009). Additionally, it has been shown
that greater family support in diabetes care tasks is associated with greater treatment adherence
in adolescents (La Greca & Bearman, 2002; La Greca et al., 1995).
Literature regarding peer or friend support and diabetes control tends to be more
complicated than the literature on family support. A recent meta-analysis found no support for
the relationship between general peer support and glycemic control, and limited, mixed support
for the relationship between diabetes-specific peer support and glycemic control (Palladino &
Helgeson, 2012). Interestingly, one study included in the meta-analysis found that friend support
has been shown to relate to poor metabolic control in a cross-sectional study (Helgeson et al.,
2009). It has been suggested that the connection between increased peer support and poorer
metabolic control may be explained by adolescents’ increased desires to fit in with friends and
peers, to the detriment of diabetes care behaviors (Wiebe, Helgeson, & Berg, 2016). Importantly,
though the results from the meta-analysis suggested that peer support may not play an important
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role in glycemic control outcomes, a recent study comparing the effects of general peer and
diabetes-specific peer support found that global (general) peer support, but not diabetes-specific
peer support, predicted glycemic control (Doe, 2016). The mixed findings related to peer and
friend support are interesting in that they might suggest that relationships with friends and family
may impact, either positively or negatively, the ways youth view and understand themselves as
individuals with diabetes. This view of diabetes and what it means to live with diabetes might, in
turn, influence diabetes management, adherence, and adaptation.
Finally, research regarding support from significant others or romantic partners in
adolescents and emerging/young adults with diabetes is severely limited. Only one study, to the
author’s knowledge, has considered both friend and romantic partner social support over time.
This study found that social support from romantic partners did not significantly predict
glycemic control in late adolescents and emerging adults (Helgeson et al., 2015). However, it did
find that less romantic conflict was related to better self-care behaviors. Due to the lack of
research in this area, and the increasing importance that youth place on romantic relationships as
they progress through adolescence and into adulthood, it is important that this source of social
support continue to be explored.
Based on the current mixed research findings regarding social support in youth with
diabetes, it is possible that general emotional support and acceptance from friends and family, as
compared to diabetes-specific support, might differentially impact youths’ experiences with
diabetes. It is also important to consider how changing social focuses and relationships for preadolescents and adolescents, from a focus on family toward a focus on friend and/or romantic
relationships, might impact the relative influences friends, family members, and significant
others might have on attitudes and behaviors. A need to better understand how general social
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support from family, friends, and significant others impacts adaptation to diabetes in adolescents
is indicated.
Rationale
Maintenance of good glycemic control, an indication of positive adaptation to life with
diabetes, is of the utmost importance for the health of children and adolescents with type 1
diabetes. The negative consequences of poor diabetes management and glycemic control may be
serious and long lasting, and can include liver problems, kidney problems, and retinopathy.
Current literature supports connections between diabetes-specific distress and glycemic control
in children and adolescents with type 1 diabetes. Research also supports associations between
family and peer relationships and support, and diabetes behaviors and outcomes. However, less
is known about how social support from different sources impacts the effects of diabetes-specific
distress on glycemic control and how this changes throughout childhood and adolescence.
Adolescence is a period of many changes—physiological, psychological, and social—associated
with increased stress. It is also a time during which compliance and adherence to diabetes care
regimens are lacking and during which time glycemic control tends to worsen (Helgeson et al.,
2009). It is possible that changes in diabetes management and control during this time might be
impacted by pre-adolescents and adolescents’ increasing desires for autonomy and
independence. Clinically, it is important to better understand how stress related to diabetes care
and management and social support might predict glycemic control in youth so that clinicians
might determine best practices in terms of screening and providing support to youth’s changing
needs related to adapting to life with diabetes.
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Statement of Hypotheses
Hypothesis I. Higher levels of diabetes-specific distress at time point 1 will predict poorer
(i.e., increasing) glycemic control trajectories across three time points.
Hypothesis II. Social support will moderate the relation between diabetes-specific
distress and glycemic control trajectories, such that youth who report experiencing greater social
support (overall, from friends, from family, and from significant others) will show better (i.e.,
decreasing) glycemic control trajectories than youth who report experiencing less social support.
It is predicted that social support will serve as a buffer in this relationship, reducing the negative
effect of diabetes-specific distress on glycemic control trajectories.

Social
Support

DiabetesSpecific
Distress

Glycemic
Control
Trajectory

Figure 2. Hypothesis model illustrating proposed relations between diabetes-specific
distress and glycemic control, as moderated by social support.
Method
Research Participants
Data for participants in the current study was drawn from a larger sample collected
through a study examining psychosocial factors and diabetes outcomes in children and adults.
Youth with type 1 diabetes, between the ages of 8 and 18 years at the start of the study, were
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included in the current study’s analyses. The current study will considered data from 121
adolescents.
Participants were recruited at the Kovler Diabetes Center at the University of Chicago
Medicine during routine visits to the clinic. Pediatric psychotherapy externs identified patients
with diabetes through EPIC, the electronic medical records system, and approached patients (and
their guardians, if patients were minors) in the waiting room of the diabetes clinic. The aims and
requirements of the study were explained and informed consent was obtained from either the
adult patient or the child’s parent/guardian. Written assent was also obtained for all children over
the age of 7 years. The larger studied aimed to consider psychosocial factors and their relations
to diabetes outcomes. Requirements of the study included the completion of a routine screening
interview with a Health and Wellness provider, the completion of self-report questionnaires, and
consent to utilize patient health data in the study analyses. Patients and families were informed
that participation in the study would not affect their eligibility to receive the same medical and
psychosocial care and services available to those not participating in the study. No incentives
were awarded for participation.
Procedure
Children, adolescents, and their guardians completed a routine psychosocial screening
with trained members of the Health and Wellness Team. This screening occurred either before or
after the patient’s visit with his or her endocrinologist and/or diabetes educator, based on
scheduling availability and wait time available between appointments. The screenings were oneon-one interviews between the child, adolescent, and/or parent (depending on the child’s age and
preference), and a Health and Wellness provider. Participants were asked questions about
demographics, social support, stress and coping (used in the current study), feelings and attitudes
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toward life with diabetes, psychological treatment history, and family psychological history; they
were also screened for indicators of psychopathology, using a semi-structured interview. The
diabetes-specific distress measure used in the current study (Problem Areas in Diabetes Scale- 5;
PAID-5; McGuire et al., 2010) was administered orally to participants during the screening
interview. If psychopathology was indicated in the interview, Health and Wellness providers
scheduled follow-up visits with the patient and offered resource suggestions. During their visits
to the clinic, participants were also asked to complete a battery of self-report questionnaires,
which include the measure of social support (Multidimensional Scale of Perceived Social
Support; MSPSS; Zimet, Powell, Farley, Werkman, & Berkoff, 1990) used in the current study.
Finally, demographic variables and HbA1c levels, which indicate glycemic control, were
collected, with permission, from participants’ electronic medical files and entered into the study
database.
Materials
Diabetes-specific distress. Diabetes-specific distress was measured using the Problem
Areas in Diabetes Scale-5 (PAID-5; McGuire et al., 2010). The PAID-5 is a self-report measure
of emotional distress related to living with diabetes. It was administered orally to patients during
the psychosocial screening interview. The PAID-5 is a short-form of the PAID-20, and it consists
of 5 items, which are rated on a 5-point scale (0 = Not A Problem; 1 = Minor Problem; 2 =
Moderate Problem; 3 = Somewhat Serious Problem; 4 = Serious Problem). Patients were asked
to indicate how much of a problem they felt each diabetes-related emotional experience to be.
Items include: “Feeling scared when you think about living with diabetes,” “Feeling depressed
when you think about living with diabetes,” “Worrying about the future and the possibility of
serious complications,” “Feeing that diabetes is taking up too much of your mental and physical
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energy everyday;” and “Coping with the complications of diabetes.” Scores on each item are
summed to form a total score, ranging from 0 to 20; higher scores indicate greater diabetesrelated distress (McGuire et al., 2010). The PAID-5 considers how different aspects of diabetes
care impact emotional functioning and distress. Internal consistency of the PAID-5 is good (α =
0.86) (McGuire et al., 2010). As expected, the PAID-5 correlates significantly with the PAID-20
(r = 0.92, p < 0.001), and with the WHO Five Item Measure of Wellbeing (r = -0.47, p < 0.001)
(McGuire et al., 2010). Additionally, it has been shown that the PAID-5 overall score correlates
positively with the subscale scores (treatment problems, food problems, and lack of social
support) on the larger PAID-20 (r = 0.64, 0.61, and 0.58, respectively) (McGuire et al., 2010).
While the PAID-5 has only been validated in samples of adults with diabetes, the PAID-5 does
correlate strongly with the PAID-20, which is included in its entirety in the PAID-T (adolescent
version of the PAID-20) (Weissberg-Benchell & Antisdel-Lomaglio, 2011). The PAID-T was
shown to have face validity and internal consistency (α = 0.96) with a sample of 11-19 year olds;
it was also shown to correlate with measures of depression, anxiety, diabetes quality of life, and
diabetes family behaviors (Weissberg-Benchell & Antisdel-Lomaglio, 2011). All five items
comprising the PAID-5 were included in the PAID-T (Weissberg-Benchell & AntisdelLomaglio, 2011). In the current study, the PAID-5 demonstrated acceptable internal consistency
(α = 0.756).
Social support. Social support was measured using the Multidimensional Scale of
Perceived Social Support; MSPSS; Zimet et al., 1990). The MSPSS is a self-report measure of
perceived social support from family, friends, and significant others. It was administered to
participants as part of a battery of self-report questionnaires. The MSPSS contains 12 items and
asks participants to indicate the extent to which they agree or disagree with statements related to
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support. Responses are measured on a 7-point Likert-type scale (1 = Very Strongly Disagree; 2 =
Strongly Disagree; 3 = Mildly Disagree; 4 = Neutral; 5 = Mildly Agree; 6 = Strongly Agree; 7 =
Very Strongly Agree). Sample items include: “My family really tries to help me,” “I can count on
my friends when things go wrong,” and “I have a special person who is a real source of comfort
to me.” A total score of perceived social support and three scores of perceived support from
family, friends, and significant others may be calculated using the MSPSS (Zimet et al., 1990). A
total score is produced by summing the scores from all twelve items and dividing by 12; Family,
Friends, and Significant Other subscale scores are calculated by summing the scores from each
subscale’s 4 relevant items and dividing by 4 (Zimet, n.d.). Internal consistency of the MSPSS is
strong in an adolescent sample (α = 0.84, 0.81, 0.92, and 0.83 for the total, family, friends, and
significant other scales, respectively) (Zimet et al., 1990). The scale also has good test-retest
reliability in an undergraduate sample when tested 2 to 3 months after the initial test
administration (α = 0.85 for the total score) (Zimet, Dahlem, Zimet, & Farley, 1988).
Additionally, MSPSS scores have been shown to correlate negatively with measures of
depressive symptoms and anxiety, such that decreased social support correlates with increased
depressive and anxiety symptoms (Kazarian & McCabe, 1991; Zimet et al., 1988). In the current
sample, internal consistency of the MSPSS was good for the total score (α = 0.882) and
significant other subscale (α = 0.871), and excellent for the family subscale (α = 0.900) and
friend subscale (α = 0.902),
Glycemic control. Glycemic control was measured using three hemoglobin A1c
(HbA1c) values obtained from participants’ medical records. HbA1c values are estimates of
average blood glucose levels over a two- to three-month period and are collected through blood
tests. By taking an average of blood glucose levels over a multiple month time period, HbA1c
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measures avoid problems related to outlier blood glucose episodes. Higher HbA1c levels indicate
poorer glycemic control. It is recommended that children and adolescents with diabetes maintain
HbA1c levels below 7.5% (American Diabetes Association, 2015). HbA1c levels are routinely
collected in diabetic patients in order to measure changes in glycemic control, and they help to
inform treatment plans for individuals with diabetes. HbA1c measurements are considered the
“gold standard” in measuring average blood glucose levels (Krieza, 2014), and HbA1c values
correlate with other measures of glycemic control (rs = 0.57 and 0.56 for glycated albumin and
fructosamine, respectively), and with blood glucose levels as measured using continuous glucose
monitoring (rs = 0.56) (Beck et al., 2011).
Data Analyses
The current study included data from 121 children and adolescents who were between the
ages of 8 and 18 years at the first data collection point (M = 13.91, SD = 2.73). Time of first data
collection varied among participants; data was first collected from participants between 2011 and
2015. Of the 121 children participating in the study, 20 did not have HbA1c data at the three time
points required for hierarchical linear modeling, but were included in the analyses to estimate
intercepts. Based on data collection dates, 17 of these 20 participants seem to have stopped
attending regular diabetes appointments at University of Chicago Medicine, and three
participants began participation in the study at a date too near to data analysis to have completed
three regular diabetes appointments with associated HbA1c values. Mean time between first and
second HbA1c time points was 16.03 weeks (SD = 10.81; range = 3.71-82.00). Mean time
between second and third HbA1c time points was 16.10 weeks (SD = 8.22; range = 4.00-43.00).
Mean time between the first and third HbA1c time points was 30.89 weeks (SD = 12.16; range =
8.43-85.00).
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Preliminary and longitudinal data analyses were carried out using SPSS Statistics
(Version 23). Simple slopes analyses used to examine interactions were conducted using the
online calculation tool developed by Preacher, Curran, & Bauer (2006). Interaction plots were
graphed using worksheets developed by Dawson (n.d.).
Results
Preliminary Analyses
ANOVAs were run to determine whether or not there existed differences in continuous
baseline variables (age at diagnosis, age at Time 1, diabetes-specific distress, social support, and
HbA1c level at Time 1) between those 17 individuals who stopped attending regular diabetes
appointments and all other participants. No significant differences were found on these variables
between those who stopped attending diabetes appointments and those who did not.
Chi-square cross-tabulations were run on those baseline variables that were categorical
(gender and race). There were no significant differences between the groups based on race or
gender.
Descriptive statistics including percentages, means, and standard deviations are reported
for demographic variables of interest in Table 1.
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Table 1
Demographic Characteristics of the Sample (N = 121)
Variable
Mean ± SD
%
Age (years)
13.91 ± 2.73
Male gender
55.4
Race/Ethnicity
White/Caucasian
57.0
Black/African
19.8
Hispanic
9.1
Other
1.7
Not reported
12.4
Time 1 HbA1c
8.93 ± 2.28
Mean HbA1ca
8.79 ± 1.91
Age at diagnosis (years)
9.20 ± 3.55
Time since diagnosis (years)
4.27 ± 3.84
New diagnosis (within current
21.7
year)
a. Mean HbA1c indicates the average of 3 A1c values for each participant.
Overall, participants were ethnically diverse, and were nearly evenly split between genders. Of
the 121 children, 55.4% were male; 44.6% were female. 57.0% of the sample identified as
White/Caucasian; 19.8% as Black/African; 9.1% as Hispanic; and 1.7% as Other. 12.4% of
participants declined reporting of racial identification.
Preliminary analyses were conducted using zero-order correlations, ANOVAs and chisquare tests to identify any pre-existing differences between groups in the sample. First,
correlations were run for all demographic variables and outcome variables of interest. Zero-order
correlations of baseline variables are reported in Table 2.
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Intercorrelations Among Baseline Variables
Variable
1
2
3
4
1. Age at
Time 1
2. Age at
onset

--

5

6

7

8

9

10

11

12

-.26**

.46**

.01

.06

-.05

.06

.08

-.01

-.20

.16

.02

--

-.73**

-.16

.09

-.17

-.18

-.05

-.35**

-.34**

-.16

-.29*

--

.14

-.01

.10

.15

.07

.35**

.19

.27*

.30*

--

-.11

-.29**

-.30**

-.19

.22

.18

.26*

.07

--

.06

.05

.08

-.04

.02

-.12

.01

--

.88**

.25*

.02

-.20

.15

.13

--

.24*

.01

-.22

.15

.10

--

-.26

-.22

-.28*

-.10

--

.78**

.62**

.87**

--

.09

.65**

--

.35**

3. Years
since onset
4. Race/
Ethnicity
5. Gender
6. Time 1
HbA1c
7. Mean
HbA1c
8. DiabetesSpecific
Distress
(PAID)
9. Social
SupportTotal
10. Social
SupportFamily
11. Social
SupportFriend
12. Social
SupportSignificant
Other
Note. *p < 0.05.

22

--

**p < 0.01.

Age at diagnosis was significantly correlated with overall social support (r = -0.350, p = 0.005),
social support from significant others (r = -0.293, p = 0.017), and social support from family (r =
-0.342, p = 0.005), such that children diagnosed at an older age reported less social support
overall, from family and from significant others than children who were diagnosed at a younger
age. Time since onset of diabetes was also significantly correlated with social support from
significant others (r = 0.303, p = 0.013) and social support from friends (r = 0.270, p = 0.029),
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such that children who had diabetes longer reported more social support in these areas than
children who had diabetes for a shorter period of time.
Additionally, significant correlations between Time 1 HbA1c and diabetes-specific
distress (r = 0.253, p = 0.014), and Mean HbA1c and diabetes-specific distress (r = 0.240, p =
0.040) were found, such that youth who reported higher levels of diabetes-specific distress
demonstrated higher mean HbA1c and Time 1 HbA1c levels than youth who reported lower
levels of diabetes-specific distress.
Notably, no significant correlations between gender and any other variable of interest
were found. However, significant correlations between race/ethnicity and the following baseline
variables were found: mean HbA1c (r = -0.297, p = 0.040), HbA1c at Time 1 (r = -0.287, p =
0.003), and social support from friends (r = -0.281, p = 0.030). ANOVAs and post hoc tests were
run to determine how racial/ethnic groups differed on these variables. Due to a lack of
homogeneity of variance, Welch’s ANOVAs and Games-Howell post hoc tests were run to
determine group differences in mean HbA1c and HbA1c at Time 1. Due to the presence of data
for only one individual identifying with the “Other” racial/ethnic group for the social support
from friends variable, analyses were conducted only on individuals identifying as
White/Caucasian, Black/African, and Hispanic for this analysis. No significant differences were
found between groups in terms of social support from friends and HbA1c at Time 1. A Welch
ANOVA analysis determined there existed a significant difference between racial groups in
terms of Mean HbA1c, F(2, 15.61) = 4.974, p = 0.021, such that White/Caucasian youth (M =
8.35, SD = 1.48) had lower mean HbA1c values (indicating better glycemic control) than
Hispanic youth (M = 10.29, SD = 2.86) (p = 0.028). Due to racial/ethnic group differences in
mean HbA1c levels, race was controlled for in all subsequent analyses. Since the majority of the
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sample was White/Caucasian (57%), this was accomplished by splitting the sample into
“White/Caucasian” and “Not White/Caucasian” groups.
Longitudinal Analyses
The current study examined the hierarchical relationship between diabetes-specific
distress (DSS) and hemoglobin A1c (HbA1c) trajectories in youth with type 1 diabetes. Social
support (including overall social support and friend, family, and significant other subscales of
social support) was examined as a moderator of this relationship. Analyses were performed using
multi-level modeling techniques consistent with those presented by Singer & Willett (2003).
Multi-level modeling is suitable for use with this dataset because it enables the analysis of
change trajectories within individuals over time. It is robust to the effects of incomplete datasets
and it accounts for time-unstructured data (i.e., data in which collection schedules vary across
individuals). In order to account for change in HbA1c longitudinally, participant age was used as
the time variable. Participant age at each HbA1c collection point was recorded and then
transformed into z-scores for analyses. For ease of interpreting and labeling graphs following
simple slopes analyses, age z-scores were transformed back into regular scores.
A hierarchical linear model was run in order to test the first hypothesis, which predicted
that increased levels of diabetes-specific distress at Time 1 would predict poorer glycemic
control trajectories. Results found that level of diabetes-specific distress at Time 1 did not
significantly predict glycemic control intercept (β = 0.158, p = 0.417) or trajectories (β = -0.071,
p = 0.680). These results fail to support Hypothesis I.
A hierarchical linear model was also run in order to test the second hypothesis, which
predicted that social support (overall, from friends, from family, and from significant others)
would moderate the relation between diabetes-specific distress and glycemic control trajectories,
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such that youth who reported experiencing greater social support would show better glycemic
control trajectories than youth who reported experiencing less social support, when diabetesspecific distress was high. It was predicted that increased social support would serve to buffer the
relation between increased diabetes-specific distress and poorer glycemic control trajectories.
Separate analyses were conducted for each of the social support variables. Each of these
models contained a standardized interaction term between diabetes-specific distress and social
support and the main effects of diabetes-specific distress and social support as predictors of
HbA1C intercepts and slopes.
Results of a multi-level model analysis indicated that a trend toward significance was
found for the interaction between diabetes-specific distress and total social support score
predicting HbA1c trajectories over time (β = -0.572, p = 0.053). Simple slopes for the association
between glycemic control trajectory and the predictor variables were tested at low (-1 SD) and
high (+1 SD) levels of diabetes-specific distress and social support. The trajectory for youth with
higher levels of distress and lower levels of support was significantly different from zero and
increasing (i.e., becoming poorer) over time (β = 1.42, p = 0.033). See Figure 3. No other
trajectories were significantly different from zero. Additionally, in this model, there was a
significant main effect of diabetes-specific distress (β = 0.444, p = 0.026) and race (β = 1.47, p = 0.001) predicting A1c intercept. These results indicated that youth with higher levels of
diabetes-specific distress and ethnic minority youth reported higher A1c levels at baseline.
Results of this model partially support Hypothesis II, in that there was a trend indicating that
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overall social support may moderate the relation between diabetes-specific distress and glycemic
control trajectories in youth with high levels of diabetes-specific distress.1

14

HbA1c Level

12
10
8

(1) High PAID, High
MSPSS

6

(2) High PAID, Low
MSPSS

4

(3) Low PAID, High
MSPSS

2

(4) Low PAID, Low
MSPSS

0
Low
Age
Age 11.2

High
Age
Age 16.6

Figure 3. Graph depicting the interaction between diabetes-specific distress (PAID),
overall social support (MSPSS), and age and its predictive relationship with HbA1c
levels in younger and older adolescents.

Similarly, results indicate that the interaction between diabetes-specific distress and the
significant other subscale of the MSPSS significantly predicted HbA1C trajectories over time (β
= -0.799, p = 0.007). Simple slopes for the association between glycemic control trajectory and
the predictor variables were tested at low (-1 SD) and high (+1 SD) levels of diabetes-specific

1

Parallel analyses controlling for age of onset were conducted. All results remained the same,
with the exception of the interaction between overall social support, age, and diabetes-specific
distress as predictors of HbA1c trajectory. When age of onset with diabetes was controlled, this
relationship no longer trended toward significance (β = -0.519, p = 0.085).
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distress and social support. The glycemic control trajectory for youth with higher levels of
distress and lower levels of support was significantly different from zero and increasing (i.e.,
becoming poorer) over time (β = 1.93, p = 0.007). See Figure 4. No other trajectories were
significantly different from zero. Significant main effects for diabetes-specific distress (β =
0.432, p = 0.032) and race (β = -1.355, p = 0.003) were found to predict glycemic control
intercept in this model. As in the first model, these results indicated that youth with higher levels
of diabetes-specific distress and ethnic minority youth reported higher A1c levels at baseline.
Overall, these findings are partially consistent with Hypothesis II, in that one subscale measure
of social support (significant other) showed a significant moderation effect in the relation
between diabetes-specific distress and glycemic control trajectories. It appears that low social
support from significant others served as a risk factor for poor glycemic control trajectories in
the current sample. Additionally, analyses considering social support from friends and social
support from family indicated that these factors were not significant moderators of the
relationship between diabetes-specific distress and glycemic control trajectories (Family: β = 0.495, p = 0.088; Friend: β = 0.023, p = 0.909).
Results from the two multilevel models are presented in Table 3.
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Figure 4. Graph depicting the interaction between diabetes-specific distress (PAID),
social support from significant others (MSPSS-SO), and age and its predictive
relationship with HbA1c levels in adolescents over time.
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Table 3.
Multilevel modeling results for main effects of diabetes-specific distress and protective factors of
social support on glycemic control intercept and trajectory
Model 1- MSPSS Model 2- MSPSS
Model 3- MSPSS Model 4- MSPSS
Total
Significant Other
Family
Friend
B
SE
B
SE
B
SE
B
SE
Fixed effects
Intercept

9.82***

.37

9.84***

.37

9.70*** .38

9.80***

.37

Race

-1.47**

.41

-1.36**

.43

-1.40**

.43

-1.42**

.41

DSD

.44*

.19

.43*

.20

.28

.19

.50**

.18

MSPSS

.39

.20

.39

.21

.12

.21

.67**

.21

DSD x MSPSS

-.20

.23

-.46

.25

-.31

.22

.11

.19

.20

.20

.28

.19

.35

.20

.21

.21

DSD

.21

.21

.24

.20

.07

.21

.11

.21

MSPSS

-.20

.23

-.10

.20

-.36

.25

.45*

.22

DSD x MSPSS

-.57

.29

-.80**

.29

-.49

.29

.02

.20

.87***

.10

.87***

.10

.87***

.10

.90***

.10

Random intercept

1.40**

.45

1.52**

.49

1.40**

.45

.95*

.37

Covariance between
intercept and slope

.56*

.26

.52*

.24

.43

.24

.33

.22

.41

.53

.39

.60

.41

.81

.41

Time (rate of change)

Variance component
Within-person
Between-person

Random linear slope
.65
*p < .05, **p < .01, *** p < .001

Discussion
The current study was designed to examine factors that may serve to increase positive
diabetes outcomes and decrease negative outcomes. Therefore, diabetes-specific distress and
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social support were considered as predictors of glycemic control trajectories in pre-adolescents
and adolescents with type 1 diabetes, in order to determine the role that these factors play in
influencing glycemic control outcomes. Through the use of hierarchical linear modeling
techniques, the current study found that perceived social support from significant others
moderated the relationship between diabetes-specific distress and glycemic control trajectories.
Youth with higher levels of distress and lower levels of support showed steeper increases in their
HbA1c levels compared to youth with higher levels of support. Similarly, there was a trend
toward significance when overall level of perceived social support (from multiple sources
including friends, family, and significant others) was considered as a moderator. Diabetesspecific distress did not significantly predict A1c trajectories on its own, but high levels of
diabetes-specific distress, when combined with low levels of social support from significant
others, served to negatively impact (lead to worsening) glycemic control in youth over time.
These findings serve to elucidate multiple facets of youths’ experiences with glycemic
control over time. Findings indicate that glycemic control tends to worsen over time for those
youth who have low social support and high levels of diabetes-specific distress. This finding is
consistent with previous findings suggesting that glycemic control worsens as youth enter and
move through the adolescent and young adult years (Bryden, Peveler, Stein, & Neil, 2001;
Helgeson et al., 2009; Luyckx & Seifge-Krenke, 2009; Petitti et al., 2009). The consistency of
this finding indicates the importance of considering factors that may serve to worsen glycemic
control in older adolescents. The current findings suggest possible mechanisms by which youths’
glycemic control worsens, implicating diabetes-specific distress and social support in this
relationship.
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Importantly, the current study is one of the first to consider the relationship between
diabetes-specific distress and glycemic control trajectories in pre-adolescents and adolescents.
Though previous research has shown that rates of diabetes-specific distress tend to increase as
youth move through adolescence and into emerging adulthood (Lašaitė et al., 2016), only one
study (Iturralde et al., 2016), to the author’s knowledge, has considered how diabetes-specific
distress predicts longitudinal changes in glycemic control in this population. Additionally,
though few studies have considered diabetes-specific distress and its role in predicting glycemic
control trajectories in youth, increased diabetes-specific distress has been shown to predict
poorer glycemic control in adults with type 1 diabetes both cross-sectionally and longitudinally
(Strandberg et al., 2015; Strandberg et al., 2014). While previous research in this area is limited,
it does show the importance of understanding diabetes-specific distress as a predictor of
glycemic control in diabetic individuals. However, the mechanisms by which diabetes-specific
distress operates are unclear. Therefore, the findings from the current study begin to fill the gap
in this literature by underscoring the importance of diabetes-specific distress in influencing
glycemic control outcomes and, specifically, in exploring the circumstances under which
diabetes-specific distress plays a role in impacting glycemic control trajectories in youth.
Findings from the current study suggest that diabetes-specific distress plays an important
role in impacting glycemic control trajectories, but only for those youth who also experience low
levels of social support. This finding helps to clarify the roles of both diabetes-specific distress
and social support in impacting youths’ glycemic control by suggesting circumstances under
which these two constructs interact to affect diabetes outcomes. Though diabetes-specific
distress has previously been related to glycemic control outcomes in individuals with diabetes, it
has not been clear how this relationship operates. One possibility, suggested by the current
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study’s results, is that diabetes-specific distress affects glycemic control trajectories in youth
when social support is low. It is possible that an absence of social support in pre-adolescents and
adolescents serves to exacerbate the effect high diabetes-specific distress has on glycemic control
outcomes. Therefore, one possible mechanism by which diabetes-specific distress operates-social support-- is suggested through the current results. Lack of social support, when considered
in combination with high levels of diabetes-specific distress, may serve as a risk factor for
worsening glycemic control over time for youth with diabetes.
Previous findings have indicated the positive effect social support from family and peers
can have on glycemic control and adherence behaviors in youth (Helgeson et al., 2009; La Greca
et al., 1995). However, there is a lack of clarity regarding the types of social support (i.e., general
support, diabetes-specific support) and the sources of social support (i.e., family, peers, romantic
partners) that are most important in these relationships, and the outcomes that they predict. The
current study helps to clarify discrepancies in this research literature by considering general
social support from a variety of sources (i.e., family, friend, and significant other).
While some studies consider social support in diabetes-specific areas and tasks, others
consider general support (i.e., that which is unrelated to diabetes). Few studies (excepting
Helgeson et al. (2009) and Doe (2016)) have considered both forms simultaneously, though in
both of these studies, general support from friends or family, and not diabetes-specific support,
was shown to be predictive of glycemic control. Interestingly, a meta-analysis of general peer
support and diabetes-specific peer support found that general support from peers had no effect on
glycemic control outcomes or trajectories, and that only a few studies found mixed results
regarding the relation between diabetes-specific peer support and glycemic control (Palladino &
Helgeson, 2012). Taken together, these findings indicate the conflicting state of the research
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literature in this area, and suggest the need to further explore general social support and its many
facets within a pediatric diabetic population. The current results supporting effects of general
support on the relationship between diabetes-specific distress and glycemic control highlight this
need.
Additionally, studies of social support tend to consider social support from only one
source (e.g., family or peers), rather than from multiple. Furthermore, few studies consider the
effect that social support from significant others or romantic partners may have on glycemic
control (Helgeson et al., 2015), despite the fact that significant others and romantic partners tend
to gain increased importance and influence in the lives of adolescents. Due to the important role
that these significant others and romantic partners play in the lives of adolescents and emerging
adults with diabetes, social support from this source should be considered in conjunction with
family and peer support when studying an adolescent population (Wiebe, Helgeson, & Berg,
2016). Therefore, the current study’s ability to consider social support from multiple sources, and
its findings related to general support from multiple sources, including from a significant other,
help to further research relating to types and sources of social support that may be important in
adolescents’ management of glycemic control.
While some studies suggest relationships between friend and family support in
influencing youths’ glycemic control outcomes, and while one study found a moderating and
statistically positive effect of diabetes-specific friend support on the relationship between
diabetes-specific distress and cross-sectional glycemic control (Hains et al., 2007), the current
study found the strongest suggestion that social support from a significant other impacts
glycemic control trajectories in youth with diabetes. The current study did not find significant
relationships between friend support or family support in predicting glycemic control
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trajectories. These findings suggest that social support from a significant other, or from an
individual person rather than an entire group of individuals (i.e., all friends or all family
members) may be important in buffering the negative relationship between diabetes-specific
distress and glycemic control trajectories. Social support from a “special person” buffered the
negative effect high levels of diabetes-specific distress had on glycemic control trajectories.
These findings might indicate the desire and/or need of youth to have the support of an
individual person, rather than the support of an entire group of people (i.e., all friends or a whole
family). It has been reported that late adolescents and emerging adults with diabetes tend to
report less general support from friends than those without diabetes, and that emerging adult
females with diabetes report less romantic partner support than their non-diabetic counterparts
(Wiebe et al., 2016). It is possible that lack of this support from those individuals perceived to be
most important and influential in the lives of youth serves to exacerbate the impact that stress
related to diabetes care and management has on glycemic control. Perhaps youth desire a close
companion or confidante (romantic or non-romantic) who may serve as a buffer against the
negative effects of diabetes-specific distress, or who may serve as a non-parental source of
support which can assist the individual as he/she navigates new independence.
Based on these results, further research into the underexplored area of social support from
significant others is warranted. To the author’s knowledge, only one other study (Helgeson et al.,
2015) has considered the role of romantic partner support in predicting adolescents’ glycemic
control outcomes; this study did not find a significant relationship between these two constructs.
Due to the contradictory findings between this study and the current study, it is clear that this
area requires additional research. Furthermore, due to the inconsistency of social support
measures in the ways questions are asked in relation to support from groups of people or from
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individuals, it is necessary that differences in perception of social support from individuals and
groups be further examined, especially in relation to peers and romantic partners. Overall,
findings of the current study serve to highlight the need to expand research in this area to further
clarify the role of romantic partner/significant other support in this population.
Additionally, the current study found suggestion that overall general support from
friends, family, and significant others may also impact glycemic control trajectories in this
population. This finding differs from the Palladino & Helgeson (2012) meta-analysis, which
concluded that general social support from peers (i.e., non-diabetes-specific social support) did
not predict glycemic control trajectories. However, in this meta-analysis, only three studies
considered this relationship longitudinally, and results from this meta-analysis did not include
studies that focused on social support from romantic partners or significant others. Therefore, it
is possible that the current study’s inclusion of questions regarding social support from family
and significant others contributes to the finding that general support from all three of the
aforementioned sources is important.
Clinical Implications. The current findings support multiple recommendations relevant
to clinical care for youth with type 1 diabetes. Diabetes-specific distress is common in both
youth and adults and plays a role in impacting glycemic control. Social support from a variety of
sources may play a role in preventing negative glycemic control outcomes. The current study’s
findings serve to further clinical care of youth with type 1 diabetes by supporting the importance
of monitoring diabetes-specific distress in this population, in order to prevent negative glycemic
control outcomes as youth age. They also inform suggestions for prevention of negative
outcomes, via the use of social support groups and interventions.
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In order to help prevent deterioration in glycemic control due to increases in diabetesspecific distress for youth, the current study supports recommendations for gradual transitions in
diabetes management for adolescents. Adolescence has been identified as a high-risk period for
youth with diabetes; it is during this period that many care providers see a decrease in
engagement with the medical system and an overall deterioration in glycemic control (Peters &
Laffel, 2011). Due to the many changes taking place in the lives of adolescents with diabetes,
gradual transitions in care between parents and adolescents are recommended to help prevent
overwhelming increases in stress related to diabetes care at any one time, and to prevent
subsequent complications in glycemic control. It has been recommended by the American
Diabetes Association that transitions between pediatric and adult diabetes care take place
gradually with families and providers and be tailored to the unique needs of adolescents and
emerging adult populations (Peters & Laffel, 2011). It is also recommended that responsibilities
of the adolescent be gradually transferred, with guidance from parents and medical professionals
that is specific to each adolescent’s unique needs and circumstances (Wolpert et al., 2009). Due
to the multitude of responsibilities youth with type 1 diabetes must undertake, it is crucial that
each adolescent’s particular set of circumstances be considered when making diabetes care plans.
The current study highlights the need for health care professionals to appropriately identify and
treat those youth who are at risk for experiencing poorer glycemic control trajectories by
considering levels of diabetes-specific distress and levels of social support available to the child.
Clinical interviews related to stress, social resources, and support, in addition to quantitative selfreport measures of these topics, may be useful in allowing for continued monitoring of youth as
they age.
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In addition to indicating the need for appropriate screening and monitoring of diabetesspecific distress, the current study and previous research show that it is important that all youth
with diabetes receive support from a significant individual in their lives, in order to reduce the
effect that diabetes-specific stress can have on glycemic control outcomes. It is possible that
youth at risk for developing increased diabetes-specific distress and subsequent glycemic control
challenges might benefit from one-on-one work with therapists or diabetes educators to identify
individuals in their lives to whom they could go for general support and guidance. As
adolescents face growing challenges and responsibilities during the transition to adulthood, and
as they continue to develop independence from family members, it is important for them to be
able to identify those individuals in peer and romantic relationships to whom they can look for
connection, guidance, and support. Therefore, results suggest that important individuals in the
lives of youth with high levels of diabetes-specific distress may consider increasing their overall
interest in and emotional support of youth in order to help prevent negative diabetes outcomes. It
may be helpful for care providers to consider implementing interventions similar to those
described by Greco, Pendley, McDonnell, & Reeves (2001), in which adolescents with diabetes
and their best friends participated in group interventions, which improved diabetes knowledge in
adolescents and their friends, and increased the proportion of support received from peers as
compared to family. Though this intervention did not measure glycemic control outcomes, it is
possible that participation by adolescents with diabetes and their significant others or romantic
partners in an intervention similar to this one might increase levels of perceived support and
assist in buffering against the negative effects of diabetes-specific distress.
Strengths and Limitations. The current study represents an important contribution to the
literature, in that it considers the roles diabetes-specific distress and social support can play in the
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lives of adolescents over time. Few studies have considered diabetes-specific distress in youth
and its impact on glycemic control longitudinally. It is important to understand the trajectories of
pre-adolescent and adolescent glycemic control, as proliferation of stress, diabetes management
habits, and diabetes outcomes can change rapidly during this period of transition. Studies, such
as this one, that consider how glycemic control patterns change longitudinally, allow for the
opportunity to examine factors that may contribute to these changes.
Additionally, the current study allows for a variety of sources of social support to be
examined in relation to diabetes-specific distress and glycemic control trajectories. Few studies
of this population have considered social support from multiple sources at once, and even fewer
have considered social support from significant others. Due to the increased importance youth
place on peer and romantic relationships during the adolescent period, it is crucial that support
from this source is examined in relation to diabetes control. Finally, the current study allowed for
consideration of constructs important to glycemic control in a racially/ethnically diverse sample
from within a diabetes clinic. By studying patients who are actively participating in continued
diabetes care at an urban diabetes clinic, the current study allows for translational research to
take place both in the setting from which the study population is drawn and in similar urban
medical settings. While the current study possesses strengths that allow it to contribute to the
research literature, several limitations must also be acknowledged.
First, it is acknowledged that the current sample was relatively small and fairly
racially/ethnically homogenous. Future studies will include more racial/ethnic diversity and the
possibility for analyses based on socioeconomic status (SES). Due to variation in recording,
many participants in the current study were missing data on parental education and family
income level, and analyses based on SES were not possible. Future studies may consider how the
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experience of stress related to diabetes care may be different for those youth growing up in
different socioeconomic contexts (Hassan, Loar, Anderson, & Heptulla, 2006).
Secondly, it is noted that the current study was limited in its measurement of diabetesspecific distress and social support at only one time point. Adolescents take increased
responsibility for diabetes management and often tend to rely more heavily on social support
from peers and romantic partners than from parents as they age (Wiebe et al., 2016; Wolpert et
al., 2009). Diabetes-specific distress increases between adolescence and emerging adulthood
(Lašaitė et al., 2016). Therefore, it is important to consider which sources of support may be
most important across different time points in the lives of youth. In the future, it is hoped that
these measures, like HbA1c, can be measured across time in order to more completely
understand the relationships between diabetes-specific distress, social support, and glycemic
control over time. The researcher hopes that this study will serve as an indication that future
research into this area is warranted.
Finally, limitations in the current measure of social support from a “significant other”
must be acknowledged. While it is possible that some youth interpreted questions on the
MSPSS-Significant Other subscale to reflect support from romantic partners, it is likely that
different participants referenced different types of significant others. Some youth, particularly
younger adolescents and pre-adolescents, may have answered these questions with an individual
parent, sibling, friend, or other important person in mind, rather than a romantic significant other,
as the scale intended. Due to the potential for variation, it is important to interpret the results as
indicating the need youth might have for support from a single important person, rather than
groups of people (e.g., entire families or friend groups) or from a romantic partner, specifically.
This might indicate the need to identify a person who can serve as a care partner for youth as
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they manage their diabetes care. In the future, utilization of social support measures that have
been specifically developed for and validated with youth is encouraged. Measures that ask the
child to think of or name a particular person might be useful in this case, as current results
indicate that youths’ perceived support from one individual might be more important in
impacting diabetes outcomes than support from general groups of people.
Future Directions. The current findings serve to highlight the need for the continuation
of research into the roles diabetes-specific distress and social support play in youths’ processes
of adaptation to life with type 1 diabetes. The current study highlights the need to continue
developing appropriate screening measures to identify youth at particular risk for poor diabetes
outcomes due to high diabetes-specific stress levels. As the stressors youth experience increase
as they move into adolescence, it is especially important to accurately identify and consider
factors, such as diabetes-specific distress and social support, that may serve to exacerbate those
risks.
Summary. The current study suggests that youth who experience high levels of diabetesspecific distress and low levels of social support from special people in their lives may be at
particular risk for poor glycemic control trajectories as they get older. Results emphasize the
need for continued and long-term monitoring and education of adolescents with type 1 diabetes
as they move into adulthood, in order to ensure successful transitions and diabetes outcomes.
Based on the current study, the need for appropriate education of health-care professionals about
the stressors related to diabetes management and the importance of social support in the
adolescent population is clear. It is especially important that research into the sources of social
support that are salient for adolescents be continued and expanded. In order to ensure the future
health and well being of individuals with type 1 diabetes, it is crucial that health care
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professionals consider both the psychological and physiological factors that contribute to youths’
management of type 1 diabetes.

STRESS AND GLYCEMIC CONTROL IN ADOLESCENTS

42

References
American Diabetes Association. (2015). 11. Children and adolescents. Diabetes Care, 38
(Supplement_1), S70–S76. http://doi.org/10.2337/dc15-S014
Baucom, K. J. W., Queen, T. L., Wiebe, D. J., Turner, S. L., Wolfe, K. L., Godbey, E. I., …
Berg, C. A. (2015). Depressive symptoms, daily stress, and adherence in late adolescents
with type 1 diabetes. Health Psychology, 34(5), 522–530.
http://doi.org/10.1037/hea0000219
Beck, R., Steffes, M., Xing, D., Ruedy, K., Mauras, N., Wilson, D. M., & Kollman, C. (2011).
The interrelationships of glycemic control measures: HbA1c, glycated albumin,
fructosamine, 1,5-Anhydroglucitrol, and continuous glucose monitoring. Pediatric
Diabetes, 12(8), 690–695. http://doi.org/10.1111/j.1399-5448.2011.00764.x.
Bernstein, C. M., Stockwell, M. S., Gallagher, M. P., Rosenthal, S. L., & Soren, K. (2013).
Mental health issues in adolescents and young adults with type 1 diabetes: Prevalence and
impact on glycemic control. Clinical Pediatrics, 52(1), 10–5.
http://doi.org/10.1177/0009922812459950
Centers for Disease Control and Prevention. (2014). National diabetes statistics report, 2014:
Estimates of diabetes and its burden in the United States.
Chao, A. M., Minges, K. E., Park, C., Dumser, S., Murphy, K. M., Grey, M., & Whittemore, R.
(2015). General life and diabetes-related stressors in early adolescents with type 1 diabetes.
Journal of Pediatric Health Care, 1–10. http://doi.org/10.1016/j.pedhc.2015.06.005
Compas, B. E., Jaser, S. S., Dunn, M. J., & Rodriguez, E. M. (2012). Coping with chronic illness
in childhood and adolescence. Annual Review of Clinical Psychology, 8, 455–480.
http://doi.org/10.1146/annurev-clinpsy-032511-143108.

STRESS AND GLYCEMIC CONTROL IN ADOLESCENTS

43

Davidson, M., Penney, E. D., Muller, B., & Grey, M. (2004). Stressors and self-care challenges
faced by adolescents living with type 1 diabetes. Applied Nursing Research, 17(2), 72–80.
http://doi.org/10.1016/j.apnr.2004.02.006
Dawson, J. (n.d.). Interpreting interaction effects. Retrieved from
http://www.jeremydawson.co.uk/slopes.htm
Doe, E. (2016). An analysis of the relationships between peer support and diabetes outcomes in
adolescents with type 1 diabetes. Journal of Health Psychology.
http://doi.org/10.1177/1359105316656228
Edgren, A.R. & Odle, T. G. (2006). Diabetes mellitus. In The Gale Encyclopedia of Medicine
(3rd ed.) (pp. 1155-1160). Detroit: Gale.
Esbitt, S. A., Tannenbaum, M. L., & Gonzalez, J. S. (2013). Disentangling clinical depression
from diabetes-specific distress: Making sense of the mess we’ve made. In C. E. Lloyd, F.
Pouwer, & N. Hermanns (Eds.) Screening for depression and other psychological
problems in diabetes: A practical guide (pp. 27-46). London: Springer-Verlag.
Fisher, L., Glasgow, R. E., Mullan, J. T., Skaff, M. M., & Polonsky, W. H. (2008). Development
of a brief diabetes distress screening instrument. Annals of Family Medicine, 6(3), 246–252.
http://doi.org/10.1370/afm.842.Department
Genuth, S., Nathan, D., Shamoon, H., Duffy, H., Engel, S., Engel, H., … Braunstein, S. (2001).
Beneficial effects of intensive therapy of diabetes during adolescence: Outcomes after the
conclusion of the Diabetes Control and Complications Trial (DCCT). Journal of Pediatrics,
139(6), 804–812. http://doi.org/10.1067/mpd.2001.118887
Grey, M., & Thurber, F. W. (1991). Adaptation to chronic illness in childhood: Diabetes
mellitus. Journal of Pediatric Nursing, 6(5), 302-309.

STRESS AND GLYCEMIC CONTROL IN ADOLESCENTS

44

Grey, M., Whittemore, R., & Tamborlane, W. (2002). Depression in type 1 diabetes in children:
Natural history and correlates. Journal of Psychosomatic Research, 53, 907–911.
http://doi.org/http://dx.doi.org/10.1016/S0022-3999(02)00312-4
Helgeson, V. S., Palladino, D. K., Reynolds, K. a, Becker, D. J., Escobar, O., & Siminerio, L.
(2015). Relationships and health among emerging adults with and without Type 1 diabetes.
[References]. Health Psychology, 33(10), 359–372.
Helgeson, V. S., Siminerio, L., Escobar, O., & Becker, D. (2009). Predictors of metabolic control
among adolescents with diabetes: A 4-year longitudinal study. Journal of Pediatric
Psychology, 34(3), 254–270. http://doi.org/10.1093/jpepsy/jsn079
Herzer, M., & Hood, K. K. (2010). Anxiety symptoms in adolescents with type 1 diabetes:
Association with blood glucose monitoring and glycemic control. Journal of Pediatric
Psychology, 35(4), 415–425. http://doi.org/10.1093/jpepsy/jsp063
Iturralde, E., Weissberg-Benchell, J., & Hood, K. K. (2016). Avoidant Coping and DiabetesRelated Distress: Pathways to Adolescents’ Type 1 Diabetes Outcomes. Health Psychology.
http://doi.org/10.1037/hea0000445
Johnson, B., Eiser, C., Young, V., Brierley, S., & Heller, S. (2013). Prevalence of depression
among young people with type 1 diabetes: A systematic review. Diabetic Medicine,
30(2), 199–208. http://doi.org/10.1111/j.1464-5491.2012.03721.x
Kazarian, S. S., & McCabe, S. B. (1991). Dimensions of social support in the MSPSS: Factorial
structure, reliability, and theoretical implications. Journal of Community Psychology.
http://doi.org/10.1002/1520-6629(199104)19:2<150::AID-JCOP2290190206>3.0.CO;2-J
Krieza, J. L. (2014). Can glycated albumin assist in management of diabetes mellitus ?
Biochemia Medica, 24, 47–53. Retrieved from

STRESS AND GLYCEMIC CONTROL IN ADOLESCENTS

45

http://search.ebscohost.com.proxy2.library.illinois.edu/login.aspx?direct=true&db=a9h&A
N=99643566&site=ehost-live
La Greca, A. M., Auslander, W. F., Greco, P., Spetter, D., Fisher, E. B., & Santiago, J. V.
(1995). I get by with a little help from my family and friends: Adolescents’ support for
diabetes care. Journal of Pediatric Psychology, 20(4), 449–476.
http://doi.org/10.1093/jpepsy/20.4.449
La Greca, A. M., & Bearman, K. J. (2002). The Diabetes Social Support Questionnaire-Family
Version: Evaluating adolescents’ diabetes-specific support from family members. Journal
of Pediatric Psychology, 27(8), 665–676. http://doi.org/10.1093/jpepsy/27.8.665
Lašaitė, L., Dobrovolskienė, R., Danytė, E., Stankutė, I., Ražanskaitė-Virbickienė, D.,
Schwitzgebel, V., … Verkauskienė, R. (2016). Diabetes distress in males and females with
type 1 diabetes in adolescence and emerging adulthood. Journal of Diabetes and Its
Complications, 30(8), 1500–1505. http://doi.org/10.1016/j.jdiacomp.2016.08.013
Lloyd, C., Smith, J., & Weinger, K. (2005). Stress and diabetes: A review of the links. Diabetes
Spectrum. http://doi.org/10.2337/diaspect.18.2.121
Markowitz, J. T., Volkening, L. K., Butler, D. A., & Laffel, L. M. B. (2015). Youth-perceived
burden of type 1 diabetes: Problem Areas in Diabetes Survey-Pediatric Version (PAIDPeds). Journal of Diabetes Science and Technology.
http://doi.org/10.1177/1932296815583506
McGuire, B. E., Morrison, T. G., Hermanns, N., Skovlund, S., Eldrup, E., Gagliardino, J., …
Snoek, F. J. (2010). Short-form measures of diabetes-related emotional distress: the
Problem Areas in Diabetes Scale (PAID)-5 and PAID-1. Diabetologia, 53(1), 66–9.
http://doi.org/10.1007/s00125-009-1559-5

STRESS AND GLYCEMIC CONTROL IN ADOLESCENTS

46

Meltzer, L., Johnson, S., Prine, J., Banks, R., Desrosiers, P., & Silverstein, J. (2001). Disordered
eating, body mass, and glycemic control in adolescents with Type 1 diabetes. Diabetes
Care, 24(4), 678–682. Retrieved from
http://ezproxy.depaul.edu/login?url=http://search.proquest.com.ezproxy.depaul.edu/docvie
w/223062057?accountid=10477
Palladino, D. K., & Helgeson, V. S. (2012). Friends or foes? A review of peer influence on selfcare and glycemic control in adolescents with type 1 diabetes. J Pediatr Psychol, 37(5),
591–603. http://doi.org/10.1093/jpepsy/jss009
Peters, A., & Laffel, L. (2011). Diabetes care for emerging adults: Recommendations for t
ransition from pediatric to adult diabetes care systems. Diabetes Care, 34(11), 2477–85.
http://doi.org/10.2337/dc11-1723
Polonsky, W. H., Anderson, B. J., Lohrer, P. A., Welch, G., Jacobson, A. M., Aponte, J. E., &
Schwartz, C. E. (1995). Assessment of diabetes-related distress. Diabetes Care, 18(6), 754–
760. http://doi.org/10.2337/diacare.18.6.754
Preacher, K. J., Curran, P. J., & Baure, D. J. (2006). Computational tools for probing interactions
effects in multiple linear regression, multilevel modeling, and latent curve analysis. Journal
of Educational and Behavioral Statistics, 31, 437-448.
Reynolds, K. A., & Helgeson, V. S. (2011). Children with diabetes compared to peers:
Depressed? Distressed? A meta-analytic review. Annals of Behavioral Medicine, 42(1), 29–
41. http://doi.org/10.1007/s12160-011-9262-4
Shulman, R. M., & Daneman, D. (2010). Type 1 diabetes mellitus in childhood. Medicine,
38(12), 679–685. http://doi.org/10.1016/j.mpmed.2010.09.001

STRESS AND GLYCEMIC CONTROL IN ADOLESCENTS

47

Singer, J. D., & Willett, J. B. (2003). Applied longitudinal data analysis: Modeling change and
event occurrence. New York, NY: Oxford University Press.
Strandberg, R. B., Graue, M., Wentzel-Larsen, T., Peyrot, M., & Rokne, B. (2014). Relationships
of diabetes-specific emotional distress, depression, anxiety, and overall well-being with
HbA1c in adult persons with type 1 diabetes. Journal of Psychosomatic Research, 77(3),
174–179. http://doi.org/10.1016/j.jpsychores.2014.06.015
Strandberg, R. B., Graue, M., Wentzel-Larsen, T., Peyrot, M., Thordarson, H. B., & Rokne, B.
(2015). Longitudinal relationship between diabetes-specific emotional distress and followup HbA1c in adults with Type 1 diabetes mellitus. Diabetic Medicine, 32(10), 1304–10.
http://doi.org/10.1111/dme.12781
Weissberg-Benchell, J., & Antisdel-Lomaglio, J. (2011). Diabetes-specific emotional distress
among adolescents: Feasibility, reliability, and validity of the problem areas in diabetes-teen
version. Pediatric Diabetes, 12(4 PART 1), 341–344. http://doi.org/10.1111/j.13995448.2010.00720.x
Whittemore, R., Jaser, S., Guo, J., & Grey, M. (2010). A conceptual model of childhood
adaptation to type 1 diabetes. Nursing Outlook, 58(5), 242–51.
http://doi.org/10.1016/j.outlook.2010.05.001
Wiebe, D. J., Helgeson, V., & Berg, C. a. (2016). The social context of managing diabetes across
the life span, 71(7), 526–538. http://doi.org/10.1037/a0040355
Wolpert, H. A., Anderson, B. J., & Weissberg-Benchell, J. (2009). Transitions in care: Meeting
the challenges of type 1 diabetes in young adults. Alexandria, VA: American Diabetes
Association

STRESS AND GLYCEMIC CONTROL IN ADOLESCENTS

48

Zimet, G. (n.d.). Multidimensional scale of perceived social support. Retrieved from
http://media.wix.com/ugd/5119f9_2f88fadcd382463daf5821e8af94a865.pdf
Zimet, G. D., Dahlem, N. W., Zimet, S. G., & Farley, G. K. (1988). The Multidimensional Scale
of Perceived Social Support. Journal of Personality Assessment, 52(1), 30–41.
http://doi.org/10.1207/s15327752jpa5201_2
Zimet, G. D., Powell, S. S., Farley, G. K., Werkman, S., & Berkoff, K. A. (1990). Psychometric
characteristics of the Multidimensional Scale of Perceived Social Support. Journal of
Personality Assessment, 55(3-4), 610–617. http://doi.org/10.1080/00223891.1990.9674095

